Recommendations:
The USPSTF recommends exercise or physical therapy and vitamin D supplementation to prevent falls in community-dwelling adults aged 65 years or older who are at increased risk for falls. (Grade B recommendation)
The USPSTF does not recommend automatically performing an in-depth multifactorial risk assessment in conjunction with comprehensive management of identified risks to prevent falls in community-dwelling adults aged 65 years or older because the likelihood of benefit is small. In determining whether this service is appropriate in individual cases, patients and clinicians should consider the balance of benefits and harms on the basis of the circumstances of prior falls, comorbid medical conditions, and patient values. 
T he U.S. Preventive Services Task Force (USPSTF) makes recommendations about the effectiveness of specific clinical preventive services for patients without related signs or symptoms.
It bases its recommendations on the evidence of both the benefits and harms of the service and an assessment of the balance. The USPSTF does not consider the costs of providing a service in this assessment.
The USPSTF recognizes that clinical decisions involve more considerations than evidence alone. Clinicians should understand the evidence but individualize decision making to the specific patient or situation. Similarly, the USPSTF notes that policy and coverage decisions involve considerations in addition to the evidence of clinical benefits and harms.
SUMMARY OF RECOMMENDATIONS AND EVIDENCE
The USPSTF recommends exercise or physical therapy and vitamin D supplementation to prevent falls in community-dwelling adults aged 65 years or older who are at increased risk for falls. This is a B recommendation.
No single recommended tool or brief approach can reliably identify older adults at increased risk for falls, but several reasonable and feasible approaches are available for primary care clinicians. See the Clinical Considerations section for additional information on risk assessment.
The USPSTF does not recommend automatically performing an in-depth multifactorial risk assessment in conjunction with comprehensive management of identified risks to prevent falls in community-dwelling adults aged 65 years or older because the likelihood of benefit is small. In determining whether this service is appropriate in individual cases, patients and clinicians should consider the balance of benefits and harms on the basis of the circumstances of prior falls, comorbid medical conditions, and patient values. This is a C recommendation.
See the Clinical Considerations section for more information about providing this service for individual patients.
See the Figure for a summary of the recommendations and suggestions for clinical practice. Table 1 describes the USPSTF grades, and Table 2 describes the USPSTF classification of levels of certainty about net benefit.
RATIONALE Importance
Falls are the leading cause of injury in adults aged 65 years or older. Between 30% and 40% of communitydwelling adults aged 65 years or older fall at least once per year.
Detection
Effective primary care interventions for falls use various approaches to identify persons at increased risk. However, no evidence-based instrument exists that can accurately identify older adults at increased risk for falling. The factor used most often to identify high-risk persons is a history of falls, and most studies use additional risk factors to select patients.
Benefits of Early Intervention
The USPSTF found convincing evidence that exercise or physical therapy has moderate benefit in preventing falls in older adults. Adequate evidence indicates that vitamin D supplementation has moderate benefit in preventing falls in this population and that interventions identified and categorized as multifactorial risk assessment with comprehensive management of identified risks have at least a small benefit in preventing falls. Comprehensive multifactorial assessment and management interventions include assessment of multiple risk factors for falls and providing medical and social care to address factors identified during the assessment. It is possible that some combination of interventions in a select population could provide important benefits, but given the current evidence, the USPSTF is uncertain what that combination or population would be.
Harms of Early Intervention
The USPSTF found convincing evidence that the harms of vitamin D supplementation are no greater than small. Adequate evidence indicates that the harms of physical therapy or exercise are small. These harms include a Primary care clinicians can consider the following factors to identify older adults at increased risk for falls: a history of falls, a history of mobility problems, and poor performance on the timed Get-Up-and-Go test.
Effective exercise and physical therapy interventions include group classes and at-home physiotherapy strategies and range in intensity from very low (≤9 hours) to high (>75 hours).
Benefit from vitamin D supplementation occurs by 12 months; the efficacy of treatment of shorter duration is unknown. The recommended daily allowance for vitamin D is 600 IU for adults aged 51 to 70 years and 800 IU for adults older than 70 years.
Comprehensive multifactorial assessment and management interventions include assessment of multiple risk factors for falls and providing medical and social care to address factors identified during the assessment. In determining whether this service is appropriate in individual cases, patients and clinicians should consider the balance of benefits and harms on the basis of the circumstances of prior falls, medical comorbid conditions, and patient values. Multifactorial risk assessment with comprehensive management of identified risks has at least a small benefit in preventing falls in older adults.
The USPSTF has made recommendations on screening for osteoporosis. These recommendations are available at www.uspreventiveservicestaskforce.org.
For a summary of the evidence systematically reviewed in making these recommendations, the full recommendation statement, and supporting documents, please go to www.uspreventiveservicestaskforce.org.
paradoxical increase in falls and an increase in physician visits.
The USPSTF found convincing evidence that the harms of multifactorial assessment with comprehensive management of identified risks are no greater than small.
USPSTF Assessment
The USPSTF concludes with high certainty that exercise or physical therapy has moderate net benefit in preventing falls in older adults.
The USPSTF concludes with moderate certainty that vitamin D supplementation has moderate net benefit in preventing falls in older adults.
The USPSTF concludes with moderate certainty that multifactorial risk assessment with comprehensive management of identified risks has a small net benefit in preventing falls in older adults.
CLINICAL CONSIDERATIONS Patient Population Under Consideration
This recommendation applies to interventions that are feasible in primary care for community-dwelling adults aged 65 years or older.
Brief Assessment of Individual Risk in Primary Care
Primary care clinicians can reasonably consider a small number of factors to identify older persons at increased risk for falls. Age itself is strongly related to risk for falls (1, 2) . Several clinical factors, including a history of falls, a history of mobility problems, and poor performance on the timed Get-Up-and-Go test (3, 4) , also identify persons at increased risk for falling. A history of falling is most commonly used to identify increased risk for future falling and has generally been considered concurrently or sequentially with other key risk factors, particularly gait and balance. A pragmatic, expert-supported approach to identifying highrisk persons uses a history of falls and mobility problems and the results of a timed Get-Up-and-Go test. The test is performed by observing the time it takes a person to rise from an armchair, walk 3 meters (10 feet), turn, walk back, and sit down again (4). The average healthy adult older than 60 years can perform this task in less than 10 seconds (5). The USPSTF did not find evidence about frequency of Offer/provide this service.
B
The USPSTF recommends the service. There is high certainty that the net benefit is moderate or there is moderate certainty that the net benefit is moderate to substantial.
Offer/provide this service.
The following statement is undergoing revision. Clinicians may provide this service to selected patients depending on individual circumstances. However, for most individuals without signs or symptoms, there is likely to be only a small benefit from this service.
Offer/provide this service only if other considerations support offering or providing the service in an individual patient.
D
The USPSTF recommends against the service. There is moderate or high certainty that the service has no net benefit or that the harms outweigh the benefits.
Discourage the use of this service.
I statement
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of benefits and harms cannot be determined.
Read the clinical considerations section of the USPSTF Recommendation Statement. If the service is offered, patients should understand the uncertainty about the balance of benefits and harms.
Table 2. USPSTF Levels of Certainty Regarding Net Benefit
Level of Certainty*
Description

High
The available evidence usually includes consistent results from well-designed, well-conducted studies in representative primary care populations. These studies assess the effects of the preventive service on health outcomes. This conclusion is therefore unlikely to be strongly affected by the results of future studies.
Moderate
The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but confidence in the estimate is constrained by such factors as: the number, size, or quality of individual studies; inconsistency of findings across individual studies; limited generalizability of findings to routine primary care practice; and lack of coherence in the chain of evidence. As more information becomes available, the magnitude or direction of the observed effect could change, and this change may be large enough to alter the conclusion. Low
The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of: the limited number or size of studies; important flaws in study design or methods; inconsistency of findings across individual studies; gaps in the chain of evidence; findings that are not generalizable to routine primary care practice; and a lack of information on important health outcomes. More information may allow an estimation of effects on health outcomes.
* The USPSTF defines certainty as "likelihood that the USPSTF assessment of the net benefit of a preventive service is correct." The net benefit is defined as benefit minus harm of the preventive service as implemented in a general primary care population. The USPSTF assigns a certainty level on the basis of the nature of the overall evidence available to assess the net benefit of a preventive service. 
Clinical Guideline
Interventions
Effective exercise and physical therapy interventions include group classes and at-home physiotherapy strategies. Effective interventions range in intensity from low (Յ9 hours) to high (Ͼ75 hours). The U.S. Department of Health and Human Services recommends that older adults get at least 150 minutes per week of moderate-intensity or 75 minutes per week of vigorous-intensity aerobic physical activity, as well as muscle-strengthening activities twice per week (6) . It also recommends balance training 3 or more days per week for older adults at risk for falling because of a recent fall or difficulty walking (6) . The AGS recommends that exercise interventions include balance, gait, and strength training.
The trials studied a wide range of doses and durations for vitamin D supplementation; the median dose was 800 IU daily and the median duration was 12 months. The data suggest that benefit from vitamin D supplementation occurs by 12 months; the efficacy of shorter treatment is unknown. According to the Institute of Medicine, the recommended daily allowance for vitamin D is 600 IU for adults aged 51 to 70 years and 800 IU for adults older than 70 years (7). The AGS recommends 800 IU per day for persons at increased risk for falls.
The following interventions lack sufficient evidence for or against use in prevention of falls in communitydwelling older adults: vision correction, medication discontinuation, protein supplementation, education or counseling, and home hazard modification.
Other Approaches to Prevention
The Centers for Disease Control and Prevention has published details on implementing community-based interventions to prevent falls (8) . The USPSTF's recommendation on vitamin D and calcium supplementation to prevent cancer and fractures is being updated and will be available at www.uspreventiveservicestaskforce.org when complete.
Useful Resources
The USPSTF recommends screening for osteoporosis in women aged 65 years or older. More information is available at www.uspreventiveservicestaskforce.org.
OTHER CONSIDERATIONS Implementation
Although the evidence does not support routinely performing an in-depth multifactorial risk assessment with management in all older adults, there may be reasons for providing this service to certain individuals. Important items in the patient's medical history could include the circumstances of prior falls and comorbid medical conditions. The AGS recommends multifactorial risk assessment with multicomponent intervention in older adults who have had 2 falls in the past year (1 fall if combined with gait or balance problems), have gait or balance problems, or present with an acute fall. The most effective components of multifactorial risk assessment with comprehensive management are evaluations of balance and mobility, vision, and orthostatic or postural hypotension, as well as review of medication use and home environment. Follow-up and comprehensive management of identified risk factors are essential to the effectiveness of this strategy.
The burden of falls on patients and the health care system is large. Decreasing the incidence of falls would also improve the socialization and functioning of older adults who have previously fallen and fear falling again. Many other interventions could potentially be useful to prevent falls, but because of the heterogeneity in the target patient population, heterogeneity (that is, multiplicity) of predisposing factors, and additive or synergistic nature, their effectiveness is not known. However, many interventions that have insufficient evidence to support their use in fall prevention have other arguments that do support their use.
For multifactorial risk assessment with comprehensive management and, to a lesser degree, physical therapy, insurance coverage and the cost of services are current barriers to widespread adoption. The often-multifactorial nature of the deficits related to fall risk requires close case management and coordination of services, which are also not uniformly reimbursed.
Research Needs and Gaps
Studies are needed on the clinical validation of primary care tools to identify older adults at substantial risk for falls. More efficacy trials are needed of the following interventions: vision correction, medication withdrawal, protein supplementation, education or counseling, and home hazard modification.
DISCUSSION
Burden of Disease
Falls are the leading cause of injury in adults aged 65 years or older. A total of 30% to 40% of communitydwelling adults older than 65 years falls at least once per year, and 5% to 10% of adults who fall will have a fracture, laceration, or head injury (1, 2).
Scope of Review
In 1996, the USPSTF reviewed the effectiveness of counseling to prevent household and recreational injuries, including falls, by age group. The 1996 review concentrated on adults aged 65 years or older and included hospital and nursing home patients (9) . Since the 1996 recommendation, the USPSTF has developed and adapted its methods, the framework for systematic reviews, and the quality rating system it uses to evaluate evidence.
Clinical Guideline Prevention of Falls in Community-Dwelling Older Adults
The current USPSTF review focused on the effectiveness and harms of primary care-relevant interventions to prevent falling in community-dwelling older adults. The interventions are grouped into 5 main categories: multifactorial clinical assessment (with or without direct intervention), clinical management (with or without screening), clinical education or behavioral counseling, home hazard modification, and exercise or physical therapy.
Brief Risk Assessment
The risk for falling can be assessed in various ways, and the literature contains many disparate assessment tools. Age and history of falls are the 2 risk factors most commonly used to define high risk in fall intervention studies. Other commonly assessed factors to define high-risk status include female sex, impaired balance and gait, visual impairment, and medication use. Studies of risk factor assessment have used a large and varied list of reported risk factors for falls, which makes it difficult to synthesize the literature. One systematic review of risk factor assessments used in trials of effective falls interventions analyzed the prognostic value of risk factors and found that 3 risk factors provided independent prognostic value in most studies: history of falls, use of certain medications (for example, psychoactive medications), and gait and balance impairment (10).
Several tools have been developed that use combinations of risk factors to predict falls. None of these tools has been widely validated, and many are not clearly feasible in a primary care setting. Commonly used tools for assessing fall risk include the Falls Risk Assessment Tool, the Performance Oriented Mobility Assessment, the timed Get-Upand-Go test, the Falls Risk Assessment Score for the Elderly, the Functional Reach Test, and the Berg Balance Scale (1, 11) . Only the Get-Up-and-Go test and the Functional Reach Test are feasible for primary care settings.
Effectiveness of Preventive Measures
The USPSTF reviewed the evidence on the use of indepth multifactorial clinical assessments, clinical management, clinical education or behavioral counseling, home hazard modification, and exercise or physical therapy to reduce falls and fall-related morbidity and mortality. The USPSTF did consider several systematic reviews that came to different conclusions from those of the USPSTF, including a 2009 Cochrane review (12) . These differences in conclusions result from differences in study inclusion and exclusion criteria. The most common reasons for exclusion were study quality, study design (generally comparative effectiveness trials without a control), population (not comparable with primary care), and availability of recent studies published after other systematic reviews (1). The USPSTF reviewed evidence for several outcomes, including falls, fractures, quality of life, and mortality.
Although the evidence was mixed on whether interventions reduced fall-related fractures or improved quality of life, several studies reported a decrease in the number of falls after fall-related interventions. Multifactorial clinical assessment with comprehensive management seems to reduce the risk for falling in older adults by a small amount. The USPSTF reviewed trials on multifactorial clinical assessment with varying levels of intensity of referral and management of identified fall-related concerns. Combining the results of the 6 studies of multifactorial clinical assessment with comprehensive management resulted in a nonstatistically significant reduced risk for falling after 12 months compared with usual care (pooled relative risk [RR] , 0.89 [95% CI, 0.76 to 1.00]) (1, 13-18 ). An intervention was considered to have comprehensive management if it included multifactorial clinical assessment with referral to needed services, plus intervention based on results of the assessment. The heterogeneity of the populations and interventions in the studies led to substantial challenges in synthesizing and interpreting the evidence on multifactorial assessments as a whole. It is possible that some combination of interventions in a select population could provide important benefits, but given the current evidence, the USPSTF is uncertain what that combination or population would be. The largest of the studies on multifactorial clinical assessment was a fair-quality randomized trial of 1559 adults with a mean age of 72.5 years that reported a 25% reduction in risk for falling in the intervention group compared with the control group (RR, 0.75 [CI, 0.64 to 0.88]) (19) . A small U.K. study of 200 older adults that was published after the USPSTF systematic review reported a decrease in the number of falls with multifactorial assessment and comprehensive management (20) . The addition of this study to the meta-analysis may result in statistical significance, but the magnitude of benefit would continue to be small. Multifactorial clinical assessment with less-than-comprehensive follow-up does not seem to be effective in reducing the risk for falling (pooled RR, 0.994 [CI, 0.917 to 1.076]) (1) .
Among the individual clinical management strategies to reduce falls that the USPSTF reviewed, vitamin D supplementation seems to reduce the risk for falling; other clinical management interventions, including vision correction, hip protectors, medication withdrawal, and protein supplementation, do not consistently reduce this risk. The USPSTF reviewed 9 trials of vitamin D supplementation and found an approximate 17% reduction in risk for falling during 6 to 36 months of follow-up and a number needed to treat of 10 (1, 2). Several of the studies targeted older adults who were vitamin D-deficient, and the effect of vitamin D supplementation was greater in these populations. Unlike the 2009 Cochrane review and metaanalyses, the USPSTF found that vitamin D supplementation was consistent with a statistically significant reduction in risk for falling. The USPSTF considered data from 3 additional trials that were not included in the Cochrane review. An Australian trial, which was published after the USPSTF systematic review, studied 2256 older women
Clinical Guideline
Prevention of Falls in Community-Dwelling Older Adults who received a 1-time high dose of oral vitamin D and reported an increased number of fallers with vitamin D supplementation (21) . This was the only study that showed an increased risk for falls after vitamin D supplementation and was thus considered an outlier by the USPSTF; however, an overall benefit of vitamin D in the reduction of falls continues to be seen even if this study is included in pooled analysis. None of the 4 studies of vision correction reported a reduced risk for falling. Limited evidence from 2 of the vision correction studies indicates that a fear of falling is reduced after vision correction. Evidence on whether hip protectors are beneficial is mixed. Adherence to prescribed hip protector use was poor in the available studies. One large study of 4169 women with an average age of 78 years reported both a reduced risk for falling after 12 months and a reduced fear of falling (22) . A smaller study did not find a beneficial effect from hip protectors. The design of trials that included medication discontinuation interventions varied, thus preventing the USPSTF from concluding whether they were beneficial in reducing falls. The evidence on whether protein supplementation improves fall outcomes is limited.
The USPSTF reviewed 18 studies of exercise or physical therapy in community-dwelling older adults and found that there was a statistically significant reduction in risk for falling (pooled RR, 0.87 [CI, 0.81 to 0.94]) (1, 2). The number needed to treat with exercise or physical therapy for a median of approximately 12 weeks to prevent 1 person from falling was 16. The benefit was greater in highrisk populations (pooled RR, 0.84 [CI, 0.78 to 0.91]) than in low-risk populations (1, 2) . The studies included approximately 3500 adults who were mostly older than 75 years and primarily non-Hispanic white women. Most studied populations were deemed high-risk on the basis of several factors, including history of falling, gait and balance impairments, chronic disease status, and use of psychotropic medications. Exercise or physical therapy trials included various components that can be summarized into 3 major categories: gait, balance, or functional training (including a study on tai chi); strength or resistance exercise; and general exercise. Treatment intensity (estimated in hours of contact) ranged from 2 to 80 hours.
The evidence on clinical education and behavioral counseling interventions to prevent falls is limited. Only 1 study was found in the USPSTF's review, and it did not report a benefit in reduction of risk for falling. Several studies of multiple interventions included some minimal education, but the heterogeneity in study design prevented the calculation of a confident summary estimate of fall risk. The USPSTF found limited evidence from 3 studies that home hazard modification results in a nonstatistically significant reduction in risk for falling among communitydwelling populations selected on the basis of fall risk factors.
Potential Harms of Screening or Treatment
Limited evidence indicates that some interventions designed to prevent falls actually increase them. Several studies on physical activity interventions and multifactorial assessment with management interventions reported an increase in falls in the intervention group, but only 1 reported statistically significant results. There does not seem to be an increase in all-cause mortality or disability or a decrease in self-reported quality of life with fall prevention interventions. The USPSTF found no evidence of serious harms from hip protectors, medication, protein supplementation, vitamin D supplementation, clinical education or counseling, home hazard modification, or exercise or physical therapy. An increase in falls after vision screening in frail older adults has been reported (23) . Minor adverse outcomes associated with specific interventions included increased fall-related outpatient visits after falls assessment, self-reported musculoskeletal symptoms after exercise, increased outpatient visits for abnormal heart rhythm after exercise, minor local skin irritation or infection with use of hip protectors, gastrointestinal adverse effects from protein supplementation, and transient or asymptomatic hypercalcemia with vitamin D supplementation. The heterogeneity in study design makes it difficult to synthesize the evidence on vitamin D supplementation and harms. Many of the studies on vitamin D did not report on adverse events, and many included other interventions, such as calcium supplementation, making it difficult to determine the independent effect of vitamin D on harms. The Women's Health Initiative trial (24) reported the results of daily supplementation with 400 IU of vitamin D 3 combined with 1000 mg of calcium in women aged 50 to 79 years and found a small increase in the risk for renal stones (hazard ratio, 1.17 [CI, 1.02 to 1.34]).
Estimate of Magnitude of Net Benefit
The USPSTF found convincing evidence that exercise or physical therapy reduces the risk for falls by a moderate amount (approximately 13%) (1). Adequate evidence indicates that the harms of physical therapy or exercise, such as a paradoxical increase in falls and an increase in physician visits, are small. The USPSTF concluded with high certainty that exercise or physical therapy confers a moderate benefit in the reduction of falls.
The USPSTF found adequate evidence that vitamin D supplementation reduces the risk for falling by a moderate amount (approximately 17%) (1). Convincing evidence indicates that the harms of vitamin D supplementation are no greater than small. Therefore, the USPSTF concluded with moderate certainty that the net benefit from vitamin D supplementation is moderate.
The USPSTF found that multifactorial clinical assessment with comprehensive management of identified risk factors reduces the risk for falls by a small amount. Among the 15 multifactorial clinical assessment interventions with less-than-comprehensive management, the risk for falling Clinical Guideline Prevention of Falls in Community-Dwelling Older Adults was not reduced (1) . The USPSTF found that there were no serious harms associated with multifactorial clinical assessment with comprehensive management. Therefore, the USPSTF concluded with moderate certainty that the overall net benefit of multifactorial clinical assessment with comprehensive management of identified risk factors is small.
How Does Evidence Fit With Biological Understanding?
Muscle weakness, gait disturbances, and imbalance are important factors that contribute to increased risk for falls in older persons. Vitamin D receptors have been identified in various cell types, including skeletal muscle, and stimulation of these receptors promotes protein synthesis. Vitamin D receptors decline with age. Several studies have demonstrated a beneficial effect of vitamin D or its metabolites on muscle strength and balance (25) (26) (27) . Exercise and physical therapy probably improve strength and balance and therefore result in fewer falls. The health status of older adults is affected by many interrelated variables, some of which probably have additive effects and may explain why multifactorial risk assessment with comprehensive management is effective in preventing falls.
Response to Public Comments
A draft version of this recommendation statement was posted for public comment on the USPSTF Web site from 12 January to 9 February 2011. Many comments pointed out a lack of clarity about how to identify adults at increased risk for falls who would qualify for the recommended interventions. Although the evidence is limited on tools to assess risk for falls, the USPSTF provided a pragmatic approach to assessing risk in the Clinical Considerations section. Several comments requested clarification on the difference between assessing an older adult for increased risk (for whom the vitamin D and physical activity interventions should be applied) and the more comprehensive "multifactorial risk assessment," which is the focus of the C recommendation. The USPSTF provided more information throughout the statement to clarify what is meant by a "brief" risk assessment and "multifactorial risk assessment." Many respondents commented on the perceived difference between the USPSTF recommendation and the AGS guideline on multifactorial assessments. More information on the AGS guideline was provided in several sections of the statement to clarify the similarities.
RECOMMENDATIONS OF OTHERS
The Centers for Disease Control and Prevention recommends 3 categories of interventions: exercise-based, home modification for hazard reduction, and multifaceted (including medical screening for visual impairment and medication review) (8) . The National Institute on Aging outlines similar interventions for the prevention of falls: exercise for strength and balance, monitoring for environmental hazards, and regular medical care to ensure optimized hearing and vision, as well as medication management (28). According to the AGS, detecting a history of falls is fundamental to a falls reduction program. It recommends that all older Americans be asked once a year about falls (29) . It further recommends that older persons who have fallen should have their gait and balance assessed by using one of the available evaluations, and that those who cannot perform or perform poorly on a standardized gait and balance test should be given a multifactorial fall risk assessment. The multifactorial fall risk assessment should include a focused medical history, physical examination, functional assessments, and an environmental assessment. The AGS recommends the following interventions for falls prevention: adaptation or modification of home environment; withdrawal or minimization of psychoactive or other medications; management of postural hypotension; management of foot problems and footwear; exercise (particularly balance), strength, and gait training; and vitamin D supplementation of at least 800 IU per day for persons who have vitamin D deficiency or are at increased risk for falls. The AGS found insufficient evidence to recommend vision screening as a single intervention for reducing falls.
